Mechanistic proposals concerning the pathway of N 2 reduction in biology at the MoFe-cofactor of nitrogenase continue to be advanced. 1 In addition to nitrogen, hydrazine 2 and diazene 1a are nitrogenase substrates, and recent DFT calculations and spectroscopic studies suggest that whereas initial N 2 binding may occur at one iron center, diiron pathways may be involved at certain N x H y intermediate stages en route to ammonia formation. 1a,3 In this broad context, recent work has explored the synthesis and spectroscopic characterization of structurally unusual mono-and bimetallic iron complexes featuring nitrogenous ligand functionalities. 4, 5 The demand for such model complexes continues in light of recent ENDOR and ESEEM spectroscopic data that has been obtained under turnover conditions at the cofactor. -nitrogens are observed as a triplet at -58.1 ppm (J ) 59.5 Hz).
The solid-state structure of 5 is shown in Figure 2 . Both the Fe-N1 bond distance of 1.882(8) Å and the N1-N1′ bond distance of 1.283(15) Å are similar to those found in Sellmann's Fe 2 (µ-η 1 : η 1 -HNdNH) complex. 8 In addition, the Fe-N bond-distance contraction of 0.17 Å that occurs upon oxidation of hydrazine to diazene is also consistent with other structurally characterized diazene complexes 8, 14 and is likely due to a combination of the smaller covalent radii of sp stituted diazenes (HNdNR) are known to bind transition metals in a cis conformation, 15 to our knowledge all known complexes of HNdNH show trans ligation. Hence, 5 appears to be structurally distinct in this context. 8 The addition of 2.2 equiv of Pb(OAc) 4 Crystals of 7 can be grown from a THF/cyclopentane solution, and its solid-state structure is shown in Figure 2 4d The average Fe-P distance of 2.33 Å is ∼0.075 Å longer than those found in 3 and 6, consistent with its assignment as an antiferromagnetically coupled diiron(III) complex.
In conclusion, we have characterized a series of structurally fascinating diiron N x H y species that contain hydrazine, hydrazido, and cis-diazene bridges. Thermal and oxidative transformations also lead to unusual examples of diiron species featuring µ-NH 2 and µ-NH ligands. In certain instances, low-temperature experiments revealed the presence of intermediate species. Ongoing work concerns detailed vibrational characterization of the species described herein, in addition to mechanistic studies.
